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Comparison of Clinical Results between 2.2 mm and 2.8 mm Incision Cataract
Surgery Using Ellips Ultrasound
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Purpose: Introduction of phacoemulsification and development of foldable artificial lens has facilitated smaller incisions, even
micro-coaxial incisions. However, there have been several studies showing that micro-coaxial incision has no benefit compared
with the conventional small incision method. Cases where Ellips ultrasound was used have not yet been reported. Therefore, we
compared the postoperative results between 2.2-mm and 2.8-mm incision groups using Ellips ultrasound.

Methods: Among 49 eyes receiving cataract surgery from March, 2012 to August, 2012, 27 eyes in the 2.2-mm group and 22
eyes in the 2.8-mm group were examined to obtain cumulated dissipated energy (CDE), use of balanced salt solution (BSS),
best-corrected visual acuity (BCVA), corneal endothelial cell count (ECC), corneal thickness at center and incision site, and ker-
atometric astigmatism before and after surgery.

Results: There were no statistically significant differences between the 2.2-mm and 2.8-mm groups in CDE (2.5 +2.0 vs. 2.5 +
2.3) and use of BSS (188 + 127 vs. 138 + 43 mL) during the surgery, BCVA (-0.45 + 0.62 vs. -0.55 + 0.79 log MAR), ECC (-178
+210 vs. -99 + 114 cells/mm?), corneal thickness at center (23 + 23 vs. 27 + 23 ym) and incision site (24 + 19 vs. 27 + 19 ym) and
keratometric astigmatism before and after the surgery.

Conclusions: A 2.2-mm micro-coaxial incision using Ellips ultrasound showed no statistically significant differences in BCVA,
ECC, corneal thickness at center and incision site, and keratometric astigmatism compared with 2.8-mm small incision.
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Classification System III, Leo T. Chylack, Jr., M.D. Harvard
Medical School, Boston, MA) E&of 2Jdt A3} A

(nuclear opalescence, NO)o|| whe} ThA] AJE-3}= 9lc}"? 4=
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Figure 1. An anterior segment
OCT of the left eye after cataract
surgery. (A) The upper border of
the clear cornea incision scar
(black arrow) in horizontal plane
view. (B) The lower border of the
clear cornea incision scar (black
arrow) in horizontal plane view.
(C) At the median point of upper
and lower border of the clear cor-
nea incision, the thickness of the
most edematous area was meas-
ured and it was 1012 um. OCT =
optical coherence tomography.
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Topcon, Tokyo, Japan)& Z435}gom 1 9 RE ot}
AARE Akl & FollAde 3 B9 s¥H faA
ofal WUz 4450] o olAr.

& A 0.5% tropicamide/0.5% phenylephrine hydro-
chlorid (Mydrin-P, Santen, Osaka, Japan)E Aets}o] Ak
3o, 4=&2 0.5% proparacaine (Alcaine, Alcon, Fort
Worth, TX)S.2 F<QF ul3|lof A|3=|3itt 2.75 mm Clear
corneal knife (EAGLE LABS, St, Rancho Cucamonga, CA)
£ olgate] ol Zupe] WS WE T AUA AAR
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dissipated energy, CDE = average phaco power (sec) X equiv-
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astigmatic polar valueE o|-&3}ct & A WA|S aof N9
A7 QUL & F GASE boll MO WHA7E Q1S A & A
Astigmatic polar value (AKP)+= N, & Z AKP(H45)= 002
Aolloar &5 AKPE M x (sin’[(b+90)-a]-cos’[(b+90)-a]),
2% 5 AKP(+45)= M x (sin’[(b+45)-a]-cos[(b+45)-a]) 2 &
olate] it BAglo] & At & T AKPFORE HAIE
Hjwe 7 9lew AKPEET} AKP(+H45)3H 5250 oo
2 285l ThA] WA Eaet A5 02 W$to] 7155t
CHN=V{AKP*+AKP(+45)’}, a=arctan{(N-AKP)/AKP(+45)}).
E74 v o 2= SPSS version 18.0& o]gato] olg,
ST ARG, BHAY AL, & AT
A A, 44 YeMxdE, F4 4d B4, 0|55 &
PR elel Zbek R, Zbar diAje g A2
Student r-testE, J'E, NGt A=, AFHA F7ol o
A ytestS AlFsHI o pgho] 0.05 wlwkel A &
olsjrtar AT

=

B R

Z at

2.2 mmito] 27H(GA} 139k, oJ=} 1491), 2.8 mmto] 22
A 48L, oA 18¢h o &2 A Fazo] QlojAl+= 2.8 mm
oA o] HlEo] [oSHAl =Sk THp=0.015). 71719
Wt A" 66 £ 134, 67 £ 1642 {23t 2fol=
o & A A g AlE 9 2 YelA e, F4
FA, ANEIY 2t T 2R {903 AfolE Ho|R
ot & A HARE A A== LOCS ME ©]83F 3
e vlugls o 9] F 2 7] Al Aol=
AAL(p=0.165), AME3F Qg =AY TFe XA E
T o 7te) BAIEA Aol= §lithHp=0.495) (Table 1).
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Table 1. Patient characteristics and preoperative data (n = 49)

2.2 mm group 2.8 mm group p-value

No. of eye 27 22
M/F (n) 13/14 4/18 0.015"
Age (years) 66 + 13 67 + 16 0.339
BCVA (log MAR) 0.62 + 0.66 0.71 + 0.85 0.678
ECC (cells/mm?) 2,730 + 382 2,748 + 368 0.963
CCT (um) 513 + 39 507 + 24 0.839
CT at incision (um) 668 + 51 665 + 33 0.823
Nuclear opalescence Grade 0; 4 (14.8%) Grade 0; 1 (4.5%) 0.287

Grade 1; 0 (0%) Grade 1; 2 (9.1%)

Grade 2; 7 (25.9%) Grade 2; 3 (13.6%)

Grade 3; 10 (37.0%) Grade 3; 9 (40.9%)

Grade 4; 5 (18.5%) Grade 4; 5 22.7%)

Grade 5; 1 (3.7%) Grade 5;2 (9.1%)
IOL lens Acrysof 1Q: 25 Acrysof 1Q: 22 0.495

SAL 302A: 2

SAL 302A: 0

Values are presented as mean + SD unless otherwise indicated.

BCVA = best corrected visual acuity; ECC = endothelial cell count; CCT = center corneal thickness; CT = corneal thickness; IOL =

intraocular lens.
“p-value < 0.05.

Table 2. Comparison of surgical parameters and postoperative changes between the 2.2 mm group and 2.8 mm group

2.2 mm group 2.8 mm group p-value
CDE 25+20 25+23 0.981
BSS (mL) 188 + 127 138 + 43 0.076
ABCVA (log MAR) -0.45 + 0.62 -0.55 £ 0.79 0.618
AECC (cells/mm?) -178 + 210 -99 + 114 0.110
ACCT (um) +23 + 23 +27 + 23 0.455
ACT at incision (um) +24 + 19 +27 +£ 19 0.553
AAKP(+0) -1.26 + 1.99 -0.47 + 0.54 0.238
AAKP(+45) -0.14 + 0.49 0.13 + 0.68 0.284

Values are presented as mean + SD.

CDE = cumulated dissipated energy; BSS = balanced salt solution; BCVA = best corrected visual acuity; ECC = endothelial cell count; CCT
= center corneal thickness; CT = corneal thickness; AKP = astigmatic polar value; A = postoperative value-preoperative value.

£ 2 709 Aol Qirkp-0.110). & At & Fo FA
Zht T HEE B 2.2 mmetS 23 + 23 um, 2.8 mmt

& 27 £ 23 ym7h FTbsle] & o R s & S A T

A7k SAFHEOL 2 2F olg Aol §lelrk(p0.455).
A7 R919] Zhur FAY We} QA 424 % 19 pm, 27 +
19 umE Mol ¥ WE WA B9 Ao £ FAES
o 4 Qlglont 2 7o) A Folt girhp=0.553).
24k WA ] GlojAE AAKP(+0) 22 mmitel A
126 + 1.99, 2.8 mmo)A] -047 + 0.54% = 2 7+e] &
o5t zfo]2 Kol FQkil(p=0.238), AAKP(+45)= 2.2
mm+-of| A -0.14 £ 0.49, 2.8 mmwto]A] 0.13 + 0.682.2 &+
T 7ke] olat 2po]= Ho|x| eFFrH(p=0.284) (Table 2).
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